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has a pH value of from 5.0 to 11 .0 and contains impurity 
metals other than the essential metal of the filler in an 
amount of not more than 10,000 ppm. The metal oxide 
filler can be obtained by extraction treatment of a start- 
ing metal oxide filler with an acid to reduce a content of 



impurity metals thereof and then treatment with an alkali 
to neutralize a remaining acid. The metal oxide filler of 
the present invention does not cause a crosslinking fail- 
ure even when added to the elastomer composition and 
can provide the elastomer molded article suitable as a 
very clean sealing material for semi-conductor produc- 
tion apparatuses. 
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Ec IT Pr6S , ent in , Venti ° n re ' ateS t0 8 dean crosslinka "i e elastomer composition which can give a sealing material 
o be usedfor sealm g of ^-conductor production apparatuses, and the like and to a metal oxide filler SiTmTxed 
to the composition and has a reduced impurity metal content. 



BACKGROUND ART 



[0002] in producing semiconductor elements, very high cleanliness is required, and the requirements for hiah cl Pa n 
liness range over not only management of a production process of semiconductors but also ZESSISS; 
apparatuses and parts thereof. If the parts of semiconductor production apparatuses are cleTed a£er buH n he 

ZTZ'llSr T S T cleanliness is limited - Such parts are « »° 

DBrtk iTi Eli, P^duct,on of semiconductors, there are problems with contamination, particularly m c ro 
trea^nt ? ' ^ ^ ° f meta,S ' WhiCh have an adverse effe * °" accurate ^hfng 

SI !2te7ZToT? aS b6e ; Pr ° d r d by VU ' CaniZing and m °' din9 a e.astomer composition 

»f„i, ? f 10 ' mpart mechanical Properties, there is a case where a metal oxide filler such as 

titanium oxide or silica is added to the composition. 

aXL^ntf"^ S H ealin r aten ' al C ° maining 3 metal 0Xide filler ' P articular| V f ° r amoving impurity metals the 

peroxide cross inking wh,ch was a generally employed crosslinking method could not be earned out NaTe^han tht 
DISCLOSURE OF INVENTION 

i 0 n° ri °!L An t ° bieCt ° f P , re , Sent iWenti0n iS t0 pr ° Vide 3 metal oxide filler wnich "«» a reduced impurity metal content 
and does not cause crocking failure even if not only radiation crosslinking but also peroxide cro'ssWngt ca S 

KIli^ an r,! ,t * rt , 0 ' PreSSnt inVenti ° n iS t0 pr0vide a crassli nkable elastomer composition which contains 

mm FurS Z n ^ 66 T*? 10 POt ° nly radiati ° n Cr ° SSlinkin 9 but als ° P-oxide crossIS 

SLS com"sLr ent mVent ' 0n re ' a,eS ,0 8 Sea "' n9 materia ' ° btained * «« ™^n 9 the above- 

E of rX n? ' y meta ' ° XidS fi " er ° f ,he Pr6Sent inV6nti0n has a content ° f '"P^ metals other than essential 

^ILlT^Z^nT ? aSt ° mer COmposition ° btainable b V ad ^g the metal oxide filler of the present invention 
to a fluorine-containing elastomer component or silicone-based elastomer component can be crosslinked and Zh!h 

Tsea ino m n t 9 ■ ^T^ 6 "* ™ *" 9 S6a ' ing ^ J^m^^S-. lS2 

Patent 

Hatent Application No. 77781/1998, namely a cleaning method with ultra pure water, a method of cleanina with a n^n 
Shod tlTTJ" ° f ' iqUid 8t 8 WaShing temperature ° r a c ' ea " ""o-B-nlc e^lZSTclSS 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0012] In the present invention, the metal oxide encompasses a metal oxide comprising one metal and in addition 

• iSSSlSSm"?? C °; tainin9 ?"° " m ° re meta ' S and 9 M h * dr ° xide traLormabte a, ox!d e t s 

prefeablethatthemetaloxidecompnsesatleastonemetalsuchastitanium.silicon.cobalt iron aluminum chromium 
zinc tungsten or mofybdenum. Impurity metals to be extracted and removed mean metals Ze Tassel iZeS 

e TJl^TT* PartiCUla ^ alkaN meta ' S SUCh 38 SOdiUm ' P° tassium and Ifhium oppS : c 
and the l.ke are not present from the viewpoint that they lower yield of semi-conductor elements 

ro So cr o" 3 7nn S M n S m T Jf* mStal ° XideS C ° mpriSing 3 Single metal such as T '°2. Si ° 2 . Co 3 0 4 Al 2 0 3 

2t T?0 3 SiO ' aTo 3 Cr ? at^ r P0Sit : T ° XW " ^ ^ Vi6WP ° int * ^ 

win,L , i, 2 3* ? 3 u ° are P referable < and Particularly preferable are Ti0 2 and Si0 2 In case of 
o»des of metals fluorides of which have sublimation property, for example, Si0 2 . Mo0 3 . WQ 3 and the like even i 
hey are dropped off after a molded article is equipped on semiconductor producflon apparatuses ts assumed tha 

Pre/e^ 

IT™ fh COn !nln the eSSential metal of ,he metal oxide ™" °f the present invention is 

no Z rl aR 1 nT PPm ' Pre ' erab ' y ^ 7 '°°° Ppm > ™ re preferab| y not ™ r * *an 5,000 PP m especially 
h ZZ ff PPm ' , m ° St Preferably n0t m ° re than 1 '° 00 PP m ' Reduction ° f impurity metals may be carried out 

S^LlTh? h COmr " erCia " y aVailab,e Tl °* there are those merely treated with an acid to reduce a metal content 
For wampl* high grade titanium oxides such as TP-2 andTP-3 available from Fuji Titanium Kogyo KabushlW Kasha' 
l«r T n ' Tf U the/ miXed t0 9 crosslinkable Easterner composition and peroxide crosslinL )l ca Sdou, a 
^.^SiT Pr6Sent inWnti0n ' ^ ~ y «"~ ^ « -nro= d c a °n U, be a 
[0017] In the present invention, not to cause a crosslinking failure even if a metal oxide is mixed to a crosslinkable 
easterner composition the metal oxide is subjected to not only acid treatment but also trei^enVfoJnSn^ 

tre a r e nfmr h T 1 '^ 

treatment may be earned out by using an alkali. It is preferable to avoid use of an alkali containinq meWs from thl 
viewpoint of reductionof contamination sources. Examples of the preferred -Ita.lam.forln^^.^Sa 
basic amines such as tnethanolamine, triethylamine and diethylamine, ammonia gas. and the Sk P^c^aZSm 
the viewpom of handling property, separation and removal, aqueous ammonia havtog a concent So ? 2 ?! b ! 

LTJLJ^^n^ is easily carried out by dippins in an a,ka,ine solution - Als ° a ° f ^ 

[0021] In addition to the above-mentioned method, the neutralizing treatment may be carried out bv , ™Zh of 
merely washing with a clean chemical solution such as ultra oure water or „ ™*T«h t V 

[0024] Examples of the fluonne-contaming elastomer are, for instance, as follows. 
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Perf luoro elastomer comprising 40 to 90 % by mole of tetraf luoroethylene, 1 0 to 60 % by mole of perf luoro(vinyl ether) 
represented by the formula (1): 

CF 2 = CF - OR f 

wherein R f is a perfluoroalkyl group having 1 to 5 carbon atoms or a perfluoroalkyl(poly)ether group having 3 to 12 
carbon atoms and 1 to 3 oxygen atoms, and 0 to 5 % by mole of a monomer giving a curing moiety. 
Vinylidene fluoride elastomer comprising 30 to 90 % by mole of vinylidene fluoride, 15 to 40 % by mole of hexafluor- 
opropylene and 0 to 30 % by mole of tetrafluoroethylene. 

Thermoplastic perfluoro elastomer which is a fluorine-containing multi-segment polymer comprising an elastomeric 
fluorine-containing polymer chain segment and a non-elastomeric fluorine-containing polymer chain segment, in which 
the elastomeric fluorine-containing polymer chain segment comprises 40 to 90 % by mole of tetrafluoroethylene, 10 
to 60 % by mole of perfluoro(vinyl ether) represented by the formula (1): 

CF 2 =r CF - OR f 

wherein R f is a perfluoroalkyl group having 1 to 5 carbon atoms or a perfluoroalkyl(poly)ether group having 3 to 12 
carbon atoms and 1 to 3 oxygen atoms, and 0 to 5 % by mole of a monomer giving a curing moiety, and the non- 
elastomeric fluorine-containing polymer chain segment comprises 85 to 100 % by mole of tetrafluoroethylene and 0 
to 15 % by mole of a compound represented by the formula (2): 

CF 2 = CF - R f 1 

wherein R f 1 is CF 3 or OR f 2 , in which R f 2 is a perfluoroalkyl group having 1 to 5 carbon atoms. 
Fluorine-containing multi-segment polymer comprising an elastomeric fluorine-containing polymer chain segment and 
a non-elastomeric fluorine-containing polymer chain segment, in which the elastomeric fluorine-containing polymer 
chain segment contains recurring units derived from 45 to 85 % by mole of vinylidene fluoride and at least one other 
monomer copolymerizable with vinylidene fluoride, respectively. Examples of the other monomer are hexafluoropro- 
pylene, tetrafluoroethylene, chlorotrifluoroethyiene, trifluoroethylene, trifluoropropylene, tetrafluoropropylene, pen- 
tafluoropropylene, trifluorobutene, tetraf luoroisobutene, perfluoro(alkyl vinyl ether), vinyl fluoride, ethylene, propylene, 
alkylvinylether, and the like. 

Cold resistantfluorine-containing elastomer prepared by radical polymerization in the presence of a di-iodine compound 
and comprising 0.005 to 1 .5 % by mole of iodine-containing f luorinated vinyl ether unit, 40 to 90 % by mole of vinylidene 
fluoride unit and 3 to 35 % by mole of perfluoro(methyl vinyl ether) unit (as case demand, hexafluoropropylene unit of 
up to 25 % by mole and/or tetraf luoroethylene unit of up to 40 % by mole may be contained) (JP-A-8-15753). 
Copolymer comprising tetrafluoroethylene and propylene (USP-3467635). 

[0025] Examples of the preferred silicone elastomer are, for instance, silicone rubber, fluoro silicone rubber and the 
like. 

[0026] The elastomer composition can be crosslinked and molded into desired forms of products. As a crosslinking 
method, though peroxide crosslinking is usual, crosslinking by irradiating radioactive rays and electron beams may be 
used. 

[0027] When carrying out organic peroxide crosslinking, to 100 parts of the elastomer component are added an 
organic peroxide in an amount of from 0.05 to 1 0 parts, preferably 0.1 to 2.0 parts and a crosslinking aid in an amount 
of from 0.1 to 1 0 parts, preferably 0.3 to 5.0 parts. In addition, a processing aid, internal mold releasing agent, and the 
like may be added. The organic peroxide crosslinking can be carried out by usual method, and there arise no crosslink- 
ing failure as occurred before. 

[0028] The crosslinkable elastomer composition of the present invention can be used suitably for a sealing material, 
particularly for production of a sealing material for sealing of semiconductor production apparatuses, in which high 
cleanliness is demanded. Examples of the sealing material are O-ring, gasket, packing, oil seal, bearing seal, lip seal, 
and the like. 

[0029] In addition, the crosslinkable elastomer composition can be used for a variety of elastomer products, for 
example, diaphragm, tube, hose, various rolls, and the like. 

[0030] The present invention is then explained by means of examples, but is not limited to them. 
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PREPARATION EXAMPLE 1 



[0031] 1 00 Gram of high grade titanium oxide (TP-3 available from Fuji Titanium Kogyo Kabushiki Kaisha, contents 
of impurity metals: 240 ppm of sodium and27ppm of potassium, average particle size: 0.42 urn, pH: 4.0) was dispersed 
in 300 ml of 10 % by weight of aqueous ammonia, followed by neutralizing treatment at room temperature for one hour 
with stirring. The obtained treated titanium oxide was filtrated and separated through a polytetrafluoroethylene filter 
and washed with 2,000 ml of ultra pure water. Then the titanium oxide was pre-dried at 120°C for ten hours in a clean 
dryer, and further dried at 250°C for five hours to give the metal oxide filler of the present invention. A pH value and 
contents of impurity metals were measured by the following methods. As a result, pH was 5.3, and contents of impurity 
metals Na and K were 200 ppm and 25 ppm, respectively. (pH) 

[0032] 3 Gram of metal oxide filler was dispersed in 30 ml of ultra pure water, and subjected to stirring at room 
temperature for ten hours with a magnetic stirrer. Then a pH value of the ultra pure water was measured with a pH meter. 

(Contents of impurity metals) 

[0033] 0.1 Gram of metal oxide filler was put in a platinum crucible and dispersed and dissolved in 5 ml of 50 % 
hydrofluoric acid in a hot bath, followed by diluting with ultra pure water. Metal contents of the solution were determined 
through atomic absorption analysis with an atomic absorption spectron photometer (28000 available from Hitachi, Ltd.). 
Metals intended to measure were Na, K and Cu. The contents of each metal in the filler were calculated by the following 
equation. 

Metal content (% by weight) , Ccncentrat^oimion^ by weight) x ^ ^ ^ (g) 
PREPARATION EXAMPLE 2 

[0034] 100 Gram of silicon oxide (Carplex #1 120 available from Shionogi & Co., Ltd., impurity metals: 27,000 ppm 
of sodium and 830 ppm of potassium, average particle size: 35 ujti, pH: 1 0.5) was dispersed in 300 ml of 5 % by weight 
of sulfuric acid, and acid-treated at room temperature for one hour with stirring. The obtained treated silicon oxide was 
filtrated through a filter and washed with 2,000 ml of ultra pure water. Then the silicon oxide was pre-dried at 120°C 
for ten hours, and further dried at 250°C for five hours to reduce impurity metal contents (Na: 320 ppm, K: 45 ppm) 
The treated silicon oxide (pH: 4.3) was dispersed in 300 ml of 1 0 % by weight of aqueous ammonia and subjected to 
neutralizing treatment at room temperature for one hour with stirring. The obtained treated silicon oxide was filtrated 
and separated through a polytetrafluoroethylene filter and washed with 2,000 ml of ultra pure water. Then the silicon 
oxide was pre-dried at 120*C for ten hours in a clean dryer, and further dried at 250°C for five hours to give the metal 
oxide filler of the present invention. A pH value and contents of impurity metals were measured by the methods de- 
scribed in Preparation Example 1 . As a result, pH was 10.2, and contents of impurity metals Na and K were 320 ppm 
and 40 ppm, respectively. 



EXAMPLE 1 



[0035] To 1 00 g of tetrafluoroethylene/perfluoro(alkyl vinyl ether) copolymer elastomer were kneaded 50 g of titanium 
oxide filler of the present invention obtained in Preparation Example 1 , 1 g of 2,5-dimethyl-2,5-di(t-butylperoxy)hexane 
(PERHEXA 25B available from NOF Corporation) and 3 g of triallylisocyanurate (TAIC) to give the elastomer compo- 
sition of the present invention, and vulcanization characteristics thereof at 160°C (minimum viscosity, maximum vis- 
cosity, induction period, vulcanization time) were measured with JSR Curastometer Model II (available from Nichtgo 
Shoji Kabushiki Kaisha). The results are shown in Table 1 . Then the elastomer composition was molded into O-ring 
by compression molding at 160°C for 10 minutes, followed by secondary vulcanization at 180°C for four hours 



EXAMPLE 2 



[0036] To 1 00 g of tetraf luoroethylene/perfluoro(alkyl vinyl ether) copolymer elastomer were kneaded 1 5 g of silicon 
oxide filler of the present invention obtained in Preparation Example 2, 1 g of PERHEXA 25B and 3 g of TAIC to give 
the elastomer composition of the present invention, and vulcanization characteristics thereof were measured in the 
same manner as in Example 1 . The results are shown in Table 1 . Then the elastomer composition was molded into 
O-ring by compression molding, followed by secondary vulcanization. 
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COMPARATIVE EXAMPLE 1 

[0037] To 100 g of tetrafluoroethylene/perfluoro(alkyl vinyl ether) copolymer elastomer were kneaded 50 g of high 
grade titanium oxide filler used as a starting material in Preparation Example 1 , 1 g of PERHEXA 25B and 3 g of TAIC 
to give the elastomer composition for comparison, and vulcanization characteristics thereof at 160°C were measured 
with JSR Curastometer Model II. The results are shown in Table 1 . As shown in Table 1 , crosslinking failure arose, and 
the composition was not in a state of being capable of giving a molded article. 

TABLE 1 





Ex. 1 


Ex.2 


Com. Ex. 1 


Minimum viscosity (kgf) 


0.17 


0.23 


0.15 


Maximum viscosity (kgf) 


5.72 


6.45 


0.18 


Induction period (min) 


0.9 


0.7 




Vulcanizing time (min) 


3.3 


1.9 





INDUSTRIAL APPLICABILITY 



[0038] The metal oxide filler of the present invention does not cause crosslinking failure even when added to the 
elastomer composition and can provide the elastomer molded article suitable as a very clean sealing material for semi- 
conductor production apparatuses. 
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Claims 

1 . A metal oxide filler for a crosslinkable elastomer composition containing impurity metals other than essential metal 
of the filler in an amount of not more than 1 0,000 ppm. 

2. The metal oxide filler of Claim 1 having a pH value adjusted to 5.0 to 11.0. 

3. The metal oxide filler of Claim 1 , wherein the essential metal is at least one of titanium, silicon, iron, cobalt, alu- 
minum, chromium, zinc, tungsten and molybdenum. 

4. A process for preparing the metal oxide filler of any of Claims 1 to 3, wherein a starting metal oxide filler is subjected 
to extraction treatment with an acid to reduce a content of impurity metals thereof and then treated with an alkali 
to neutralize a remaining acid. 

5. The process for preparing the metal oxide filler of Claim 4, wherein the neutralizing treatment with an alkali is 
carried out in aqueous ammonia and the metal oxide filler obtained by separation is dried in a clean atmospheric 
gas. 

6. A crosslinkable elastomer composition for a sealing material comprising the metal oxide filler of any of Claims 1 
to 3 and a crosslinkable elastomer component. 

7. The crosslinkable elastomer composition of Claim 6, which is prepared by adding 1 to 1 50 parts by weight of said 
metal oxide filler on the basis of 100 parts by weight of the elastomer component. 

8. The elastomer composition of Claim 6 or 7, which comprises 0.05 to 1 0 parts by weight of an organic peroxide, 
0.1 to 1 0 parts by weight of a crosslinking aid and 1 to 150 parts by weight of said metal oxide filler on the basis 
of 1 00 parts by weight of the elastomer component. 

9. The elastomer composition of any of Claims 6 to 8, wherein the elastomer component is a fluorine-containing 
elastomer or a silicone elastomer. 

10. A sealing material obtained by crosslinking and molding the elastomer composition of any of Claims 6 to 9. 

11. The sealing material of Claim 10 which is used for sealing of semi-conductor production apparatuses. 
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